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ANALYSIS OF 308 CASES OF TYPHOID
FEVER IN CHILDREN, WITH STATIS-
TICAL LITERATURE.*

By K. G. Percy, M.D., Boston.

[From the Medical Department of the Children's Hos-
pital of Boston.]

I wish to present the analysis of 308 cases of
typhoid fever which have been treated in the
Children's Hospital of Boston since 1913. This
series embraces children from infancy through
the twelfth year. Two eases of thirteen are in-
cluded as twelve, for both had been surgical or

orthopedic cases, which showed signs of typhoid
soon after their admission or operation.

In compiling these statistics I have procured
my percentages from the total number of records
which mentioned the point desired and will not
bother you continually in giving each time the
number of cases in each series.

Age incidence shows statistically 5 cases, or

1.6%, under 2 years; 95, cases, or 31.6%, be-
tween 2-5 years; 200 eases, or 66%, between 6-12
years. In the literature of 4717 cases (9, 2, 6,
10, 3, 8, 11) there are 2.2% under two years,
27.8%' between 2-5 years. 66% between 6-12
years.

Seasonal Occurrence is but a matter of text-
book interest and my statistics show that 51%

were admitted during the months of August,
September and October; 11% more were admit-
ted in November. This coincides with 76% given
by Adams1 for July, August, September and Oc-
tober. Yet the appearance of local epidemics in
April and May in two years raised their fre-
quency during these months to 13%.

The Type of Onset was noted but seldom,
though in general the younger the, child, the
more sudden the onset, definite sickness occurring
over night or during the day. The older chil-
dren give an indefinite history of malaise for
one to seven days before chilliness, fever, head-
ache, epistaxis or diarrhea occurred. Blackader2
gives onset as sudden in 13%'. Griffith,8 in in-
fants, gives onset as sudden in 35%, rapid in
27%, gradual in 37%.

The Duration of Sickness before Entrance
was noted in 268 cases, showing 35.4% under 1
week, 46.2% 1-2 weeks, 13% 2-3 weeks, 2.7% 3-4
weeks, 2.9% over 4 weeks. In other words, 82%
of all cases were so sick that the parents felt
that their children needed hospital care or the
local doctor had made a tentative or positive
diagnosis of typhoid before the children had
been sick for 2 weeks.

Fever was noted in the histories in 82% of
this series. This, I believe, is incorrect observa-
tion of parents or negligence of the admitting
physician, for Walker0 gives 100%, Hand and
Gillings 100%, of history of fever. Yet on ad-
mission 100% of this series had fever.

Headache was a marked, symptom in 57%,
and in the children over 4 years old it was noted
in 69%. In the literature of 1210 cases (11, 2, 6,
9, 9, 8), headache is noted in 66%.*Read before a meeting of the New England Pediatric Association

on February 24, 1915.
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Malaise I find noted in but 38% of all cases,
though this surely would reach almost the same

height as fever in carefully taken histories.
Vomiting occurred as a definite symptom in

26% of this series, beginning in the early stages
and often persisting for 3 to 10 days, then gen-
erally abating after 48 hours. In the hospital
wards, mention is made of it in but 10 histories,
or 3%, and of this number 3 were under two
years. In the literature of 985 cases (9, 2, 6, 7,
11, 8, 12) vomiting occurred in 29%. Thus, as
in many acute infections and contagious diseases
of childhood, vomiting is noted in typhoid, a
very common symptom, and I can find it has no

special relation to the condition of the bowels.
Abdominal Pain is a very interesting and

quite a common symptom of this disease in child-
hood. It varies in intensity, from a mild indefi-
nite discomfort to such pain and tenderness that
its severity led the local doctor to send in three
of our cases for appendicitis. It appears quite
constantly with those cases having diarrhea,
though a normally active or lethargic intestinal
tract may have the same pain as well. In this
series 25% of all cases gave a history of abdom-
inal pain. In the literature of 909 cases (9, 2, 6,
11, 5, 12), 29%' had abdominal pain.

Diarrhea in the works of the old authors was
considered a sine Qua non of typhoid, but
statistics definitely deny this statement. In this
series, it is mentioned but 62 times, or 21% ; and
in over 40% of these cases this symptom lasted
only 4-10 days, and during their stay in the
hospital, during early fever, fastigium or re-

lapses, any looseness over two stools a day is
recorded in but 16% of the series, and in but
2% was it at all a marked symptom. In the lit-
erature of 1739 cases (9, 2, 6, 7, 11, 1, 5, 12)
diarrhea is noted in 41%.

Anorexia, to my mind, is like malaise, a condi-
tion that generally is a necessary associate of
malaise and fever, and consequently in acute
sickness is not thought of by the parents as of
sufficient importance to mention to the doctor.
Thus probably my low figures of 19%. Hand
and Gillings0 noted it in 78% of their series.

Nosebleed occurred in 17,% of this series, and
of these 78% within the first week of the disease.
In the literature of 1060 cases (9, 6, 7, 7, 11,
5, 12) it appears in 23% of all cases.

Delirium I find mentioned in 8% of 300 cases,
where the literature of 1062 cases (9, 6, 1, 12)
gives 9.5%.

Chills or Chilliness were occasionally men-
tioned. In type, they were never characteristic
of a malarial chill but universally were a symp-
tom that was of minor importance in the par-
ents' mind. This series shows an incidence of
6.8%, where I find in the literature of 1162
cases (9, 2, 6, 1, 12) it occurs in 8.6%.

Constipation was a very common symptom,
but as this symptom so often is nothing unusual
for a patient occasionally, even in health, I have
taken no statistics. In the literature I find it
noted in 40% of 710 cases (9, 6, 7, 11).

Cough I find in children less frequent an in-
itial symptom than in adults. When present in
this series, it has shown a more severe toxemia
of the disease, as characterized by bronchitis,
capillary bronchitis or broncho-pneumonia. In
this series of 300 cases it is noted in 8%, where
Adams in 546 cases noted it in 5% and Griffith
in 75 infants in 24%.

Of the various other symptoms, deafness,
aphasia, vertigo, convulsions, rash, general bone
or deep-seated pain and nausea, I will here but
make this casual mention.

Etiological History. Of all the satisfactory
histories, I obtained a record of positive family
history in 66, or 23.7%, while 76.6% gave no
known contagion. In the literature of 900 cases
(1, 5, 12) it is noted in 18%.

Fever. In giving statistics of admission tem-
perature, it is well to remember that the cases
came in from their 4th day of illness to their
35th day, but as stated before, 82%' of these
cases were admitted in their first two weeks and
a total of 95% in their first three weeks, and
this puts almost all cases well within the febrile
stage.

.6% were admitted with fever of 106° or over.
7. % "

 
" " " " 105°

2(5.4% " " " " " 104°
29.6% " " " " " 103°
20.7% " " " " " 102°
9.4% " " " " " 101°
0.5% " " " " " 100° or under

In the literature of 823 cases (9, 2, 6, 11),
3.0% had temperature above 106°

23.2%
34.2%
18.6%
12.5%
4. %

105°
104°
103°
102°
101° or under.

Duration of Fever. In this study I have
taken as the total duration of sickness the period
from the beginning of the febrile stage to the
end of the fever, when the temperature curve
fii'st ran a morning and evening course below
normal or at the apparent normal of the indi-
vidual patient. In 293 cases fever lasted :—

Under 1 week In 1%
Between 1-2 weeks in 9%

2-3 " " 29%
3-4 " " 32%
4-5 " " 17%
5-6 " " 6%

Over 0 " " 3.7%

Of these having less than a 1-week course of
fever, two died within 24 hours of admission,
and the third is tabulated under a real para-
typhoid diagnosis. The shortest course was 6
days, the largest 67 days, and the average was
27 days. In the literature of 674 cases (9, 11,
8), I find the average 25 days, while Griffith
says that of his 75 infants,

18% had fever over 3 weeks.
81% had fever less than 3 weeks

or 35% had fever less than 2 weeks.
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The Spleen showed enlargement to palpation
on entrance in 68% of cases and was noted as
enlarged to palpation in 79%' of all cases some
time during their stay in the hospital. The fig-
ures given in the literature of 1356 cases
(9, 2, 6, 7, 11, 1) show enlargement of the spleen
in 70%.

Rose Spots were noted 94 times in 280 care-
ful records, or 33%, at entrance and a total of
57% some time during the course of the disease.
Recurrent crops appeared with relapses or even
recrudescence of fever, and have the same sig-
nificance in children, after the temperature
curve has once struck normal, as in adult prac-
tice. Of the cases reported in the literature, I
find their frequency put at 61% in 2372 cases
(9, 2, 6, 7, 11, 1, 5).

W'idol's Tests were done on 280 of this series.
If positive once, that was sufficient. If nega-
tive, they were repeated one to four times, until
positive or other evidence found for diagnosis.

80 % were positive on admission.13.2% more were positive during their stay.
7.8% were negative.

Outside of this list I have five positive to one
of the paratyphoid reactions, thus 93.2%' of all
typhoid cases in this series gave a positive Widal
reaction during their course, and this laboratory
work was done in our own laboratory, in the
City Board of Health Laboratory and at the
Harvard Medical School. In the literature I
find 88%' of 447 cases gave positive Widals.

Let me here review the cases with negative
Widals,—16 in all. Of these
3 gave history of typhoid in family and ran a typical

course.
4 had both rose spots and spleens and ran a typical

course.
4 had enlarged spleens and ran a typical course.
1 had rose spots and ran a typical course.

The last 4 I have questioned as real typhoid
cases.

2 had splenic enlargement and ran a fever less than
3 weeks.

1 had questionable rose spots and ran fever for 2
weeks.

1 had typhoidal history but ran fever for 10 days only.

Probably these 4 would have shown positive
paratyphoid agglutinations had they been tried.
Of the Paratyphoid cases there were five proven
by the agglutination reaction.

0 Spleens were noted in 2 or 40%
Bose spots were noted in 1 or 20%
No complications.

An average duration of fever of 16 days and
An average stay in the Hospital of 25 days.

White Blood Cell Count was done in 258 cases
at or within 3 days of admission.

14% were below 5,000
57% were between 5-10,000
29% were between 10-15,000.
Though 25.6% were in the 10,000 count.

Hand and Gillings0 in 111 cases note that

Sl.% were under 5,000
64% between 5 and 10,000; and
'27.7% between 11 and 15,000.

Griffith, in 75 infants, reports that the white
count was not over 10,000 in 84% of his series.

In the Urinary Examinations I have simply
collected, as a matter of interest, statistics in 76
cases where Diazo reactions were done. Fifty-
one cases, or 67%, either at entrance or within
the first 10 days, were positive. The figures of
Adams and Walker (1, 9) in 182 cases show that
they found the Diazo reaction positive in 24.8%!.

Blood Cultures were done in 17 cases only of
this series. Twelve cases, or 70%, were positive.
Of the five negatives, three were taken on the
10th day and the Widal on that day was posi-
tive ; one taken on the 4th day with a coincident
positive Widal, and one taken on the 11th day
with a coincident positive Widal. Of course this
series is too small for correct deductions, but
these results are to me quite surprising.

Bowels Activity. During the hospital course
299 cases showed :

Constipation in 52 % of all cases
Diarrhea in 1.0.7% of all cases
Normal activity in 37 % of all cases

Walker0 reports in his 71 cases,
42% showed constipation.
38% showed diarrhea.

Relapses occurred in 60 cases of 300 records
where the patients stayed in the hospital until
discharged well, or in 18% of this series. Five
cases had two relapses. The literature of 1002
cases (9, 11, 2, 5, 1) shows relapses in 10% of
cases. Thirteen of the relapses in our series
were coincident with increase in diet, 3 with
giving of cathartics (A. S.+B. pills or castor
oil), 2 probably with getting up too soon, and
the rest were unaccounted for.
17 % occurred between the 10-20th day of sickness

(Tills seems questionable.)
49.2% occurred between the 20-30tli day of sickness
17 % " " " 30-40th " "

13 % " " " 40-50th " "

3 % " " " 50-60th " "

Of 59 of these where the duration was noted,
18.6% lasted 7 days or less.
10.2% lasted 7-10 days.
25 % lasted 10-15 days.
30.4% lasted 10-20 days, and
10 % lasted over 20 days, with an average of 13 days.

Griffith noted relapses in 15 infants of his 75,
with a duration ranging from 5-19 days.

Hemorrhages of the intestines occurred in 4
cases, one of whom died and another of whom
had as its apparent etiology a severe purpura
with hematuria. Thus this series shows that
hemorrhages occurred in 1.3%' of all typhoid
cases. In the literature I find 4.4% of hemor-
rhages in 4691 cases (9, 6, 7, 5, 3, 11, 8, 1), as
against Holt's'2 figures of 3% in 946 cases. The
hemorrhages in this series are all noticeable on
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the chart by rise in pulse and temperature, and-
in three cases with a rise in respiration. They
were all noted clinically at or soon after their
onset, before the appearance of tarry or bloody
stools and were treated by starvation, morphine
and cold locally to the bowel in 3 cases.

Perforation of the bowel does not enter our
series, though the literature of 2788 cases
(4, 6, 7, 11, 8, 1, 13) shows an incidence of 1.8%,
as against Holt's12 figures of 1.1%' in 1028 cases.

Complications were noted in 102 cases, or one-
third of this series. In this series I have in-
cluded otitis media, which appeared 51 times.
Of those having otitis, 78% were 4 years or
under, and justly this cannot be classed as a
typical typhoidal complication in our knowledge
of its frequency in debilitated children in hos-
pital wards. Thus without otitis we have com-
plications in 51 cases, or 16% of this series.
Yet, further, I had included bronchitis as a com-
plication. It surely is to me a more serious com-
plication than otitis and often seems to have a
very definite relation to typhoid, yet without
this complication and otitis, our percentage of
cases having complications fall to 9%'. G. An-
dreoli1" in the Thèse de Paris, 1913, No. 430,
gives the percentage of complications in 1295
cases as 10.6%. Of our series 50% had otitis
(and only 1 mastoid), 24% had bronchitis, 13%'
boils or superficial skin infections, 5% menin-
gismus, 3% pneumonia, 3%' parotitis, 3% ab-
scesses, 2% jaundice, nephritis, purpura and os-
teomyelitis, 1 % intestinal hemorrhages and pye-
litis, and single cases with phlebitis, meningitis,
cholecystitis, empyema (not typhoidal), psycho-
sis, deafness, noma and colitis.

On the question of typhoidal insanity in child-
hood, I wish to quote D. L. Edsall's14 statistics
of the literature of 89 cases, where 63 recov-
ered, 33 remained insane, though 43 died during
the course of typhoid. »

The average length of stay in the hospital for
300 cases that remained until convalescence or
death was 5 1/3 weeks, or in other figures, 73%
left before the 42nd day.

Mortality. This series shows a mortality of
2.9% in 306 cases. (Two ceses which were dis-
charged against advice are excluded.) In other
words, 9 died.
1. 10 years old on 30th day from toxemia and in re-

lapse.
2. 13 years old on 4Gth day from toxemia and sa-

premia following a surgical operation previous
to first symptom of typhoid.

3. 5 years old on 33d day from int. hemorrhage and
noma with coincident measles.

4. 0 years old on 7th day from toxemia (living 12
hours after entering hospital).

5. 3 years old on 6th day from toxemia.
6. 7 years old on 30th day from toxemia following

mastoid Infection.
7. 4 years old on 35th day from otitis media and

meningitis.
8. 1 year old on 39th day from pneumonia, otitis

and enterocolitis.
9. 2 years old on 22d day from otitis and broncho-

pneumonia.

Of the 9 cases, 7 gave history and ward record
of diarrhea, 5 gave history of relapse, 2 gave
history of infection through other members in
their family. In the literature of 6732 cases (9,
4, 2, 6, 15, 8, 11, 7, 1, 16, 17, 18, 19, 20, 21) the
mortality is given as 5.5%, against Holt's fig-
ures in 2603 cases of 5.4%. I have not included
in my list the earlier statistics of Heborn,
Guinian, Breman and Torias, given in Pediatrics,
New York, 1907, Vol. xix, p. 530, as 14%, 17%.
17% and 12%', respectively; nor have I included
Griffith's mortality in 75 infants as 16%.

On treatment, my statistics have but little to
offer. This series began, luckily, after the time
that antipyretics were in vogue, and I find no
note of this type of therapy, save the giving of
sodium salicylate in a case complicated by ar-
thritic pain and tonsillitis. Intestinal antiseptics
were not tried either. Urotropin was occasion-
ally used on various services toward the end of
convalescence in hopes of discharging the cases
with urine free of typhoid bacilli, yet in two
cases where this was done and sterile cultures of
urine planted, both cases showed positive cul-
tures 3 and 5 days before discharge. Hydro-
therapy lias been almost universally used for
temperatures over 103.5° F. A good number of
histories have no treatment noted and but rarely
have the results of this therapeutic measure been
commented on in the after notes, save in cases
where the "child did not tolerate the cold pack,"
or "fretted over each administration of cold
sponge" or the note is made that "the sponge
seemed to quiet the delirium." The routine is to
give sponges at temperature of 85° F. for tem-
perature 103.5 or over. Despite this negative
evidence, I am personally convinced that hydro-
therapy has a very definite power for good, not
only as a sedative, but as a vascular and cardiac
tonic, though, as in all therapy, it should be care-
fully adapted to the individual patient.

Medicinal Therapy divides itself into stimu-
lants, sedatives, and symptomatic use of drugs.
Stimulants for vascular inefficiency were used
in 41% of all cases, though I did not mention in
my complications cardiac weakness as shown by
signs of myocarditis ; its frequency is far greater
than I have been led to believe by perusal of the
literature. A rapid, thready, poor tension or

irregular pulse is of common occurrence in the
long protracted fevers or in cases of marked
inanition. To my mind this frequency can be
greatly diminished by a higher caloric diet, but
when present, it has been well combated by the
use of strychnia, in the early days by brandy,
and occasionally by digitalis preparations and
caffein. Sedatives were used but rarely in de-
lirium and occasionally to tide over a case in ex-
treme pain from some complication. Sympto
rnatic Drugs which were utilized, comprise anti-
septics for skin and mouth infections, those for
bronchitis and occasionally for diarrhea.

Cathartics, I believe, have no place in the
medicamentarium of typhoid therapy. In three
instances, of the very few. noted in this series,
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relapses began on the day of or the day follow-
ing their administration.

Enemata, on the other hand, are an essential,
harmless and most efficient means of therapy in
this disease in childhood.

Autogenous or stock vaccines were used in 5
cases with no marked beneficial results, and in 2
of long protracted febrile state their use was fol-
lowed by complications in both instances. This
series is too short to be of value, but the results
of vaccine treatment were far from startling,
and to me the scientific principle is wrong.

Leucocytic Sera were used in three cases with
no apparent beneficial effect on the temperature
curve, the course of the disease, relapses or com-
plications, as two out of these three had either a
relapse , or a complication. Again I give these
meagre statistics as a matter of interest only.

Lastly, I wish to mention diet. Here again
statistics are of little help unless the individual
daily food charts are available for each patient.
Luckily such were available in many instances.
Our early statistics show the administration of
"liquid diet" in the early, or throughout the
febrile phase of the disease. I have tried to
make note of the result of an increase in dietary
upon the clinical charts. In 171 cases noted, as
beginning on liquid or milk diet, 68 showed a
rise in temperature on the day of or within two
days of the addition of "soft solids." These
rises in temperature were never over 101°, they
had some slight coincident rise in pulse that
lasted from 4 to 12 days, or an average of 6.3
days. This series omits 13 cases which I have
previously made mention of as true relapses.
Furthermore, it has been the custom in the last
few years to give every patient a fuller dietary
from the start, and I can find no increase in
frequency of relapses, but do find an actual de-
crease in the duration of the disease, both as to
the febrile state and the total length of stay in
the hospital. Typhoid children can be made to
take a relatively high caloric diet, bland, non-
irritating and not tiresome, and I am convinced
that it is a great essential for the success of the
treatment.

IN CONCLUSION.

Typhoid is a relatively common disease in
childhood and far more prevalent in infancy
than formerly supposed.

Symptomatically it is ushered in very much as
in adults, with headaches, fever, malaise and ab-
dominal pain as the most frequent symptoms.

In this series and in a large collected series
from the literature,

The spleen is enlarged in 71%' of all cases.
Rose spots are seen in 61%.
Positive Widals are seen relatively early in

88.2%.
White blood count is below 10,000 in 73%.
The fever lasts an average of 25 days.
Relapses occur in 11.8%', intestinal hemor-

rhages in 4.2%, perforation of intestines in

1.2%, complications in 10.6%', and the mortality
is 5.3%.

Therapeutically. A diet, bland, high caloric,
and suited to the individual need of each pa-
tient, is most important.

Hydrotherapy seems to have a vital place in
the treatment of the febrile and delirious stage
of the disease.

Enemata are essential in a high percentage of
cases.

Stimulants and other symptomatic drugs are
to be used as need arises, for typhoid is a disease,
cured not by medicine, but by good nursing and
keen, sensible therapy; for, as Dr. Morse has
said, "the tendency in all these cases is to get
well, no matter what the treatment, unless it is
absolutely bad."
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THE THERAPEUTIC VALUE OF OCCUPA-
TION FOR THE INSANE.

By Emily L. Haines, Boston,

Supervisor of Industries for the Massachusetts State
Board of Insanity.

I.

For some years past much has been said about
the therapeutic value of occupation and diver-
sion for the insane. However, in reports of a

great number of insane hospitals, fifty and sev-

enty-five years ago, the same idea was expressed
as at the present time and the various occupa-
tions were mentioned.

In the report of the Trustees of the Worcester
State Lunatic Hospital, dated Dec. 30, 1835, we
find the following:—

"Experience has proved the vast importance
of labor and its utility. There are in the hos-
pital more than a dozen able-bodied men who
can labor daily in the field, and as many others
that may be employed a part of the time profit-
ably and pleasantly. An institution of this
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